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The prevalence of urinary distress in male and 
female adults with diabetes mellitus attending a 
Northern Australian endocrine centre
Abstract
Internationally, diabetes is one of the major contributors to health care costs. As the population ages, it is expected that the personal 
and economic burden of diabetes on individuals, families, health systems and countries will continue to increase. It is important that 
the aetiology and comorbidities of diabetes are investigated. There is a known, strong association between diabetes and incontinence 
but exploration of specific subgroups at risk is needed. This study explored prevalence and associated characteristics of incontinence 
and storage lower urinary tract symptoms in people with diabetes mellitus. A convenience sample comprised 273 adults of both sexes 
who attended a regional diabetes service. A self-administered, paper-based survey method was used and included the Modified Urinary 
Distress Inventory Short Form (UDI-6). The level of urinary distress was high. Over two-thirds of both men and women reported 
symptoms of incontinence, irritation or both. Significantly, more respondents with type 2 diabetes than type 1 diabetes reported 
symptoms. The study identified a high prevalence of urinary incontinence in adults with diabetes, with a high level of distress in males 
identified that had not previously been reported in Australia. These findings have significant public health importance and all adults 
attending diabetes services, both male and female, should receive opportunistic screening for voiding dysfunction and continence issues.
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a diagnosis of diabetes, the prevalence of UI among those with 
T1DM was 65%10. Almost 40% of the women reported being 
bothered by their incontinence, with 90% reporting it affected 
their daily activities. Women with T1DM were almost twice as 
likely to report urge incontinence than those without diabetes 
and were 50% more likely to report stress incontinence. It was 
also significant that the group with diabetes had more women 
who were nulliparous or had fewer births10. Lewis11 also found 
women with insulin-requiring diabetes were 63% more likely 
to report UI than women without diabetes. The authors also 
reported a weak association between non-insulin-requiring 
diabetes and UI. In contrast, a large study of 81,845 women 
found that type 2 diabetes mellitus (T2DM) independently 
increased the risk of UI with the increased risk correlating 
with longer duration of diabetes12. The literature, therefore, 
suggested a moderate to strong relationship between females 
with diabetes and UI.
Despite many studies reporting on the association between 
diabetes and UI in women, there is limited information with 
respect to men with diabetes. One study from Finland reported 
levels of symptoms in males13.
There was a perception among local health care professionals 
that in our diabetes clinic the prevalence of lower urinary tract 
symptoms in men and women was high and hence this study 
was undertaken to explore the prevalence and characteristics 
of incontinence and storage lower urinary tract symptoms in 
people with diabetes mellitus attending this North Queensland 
diabetes clinic. We were interested in the level of UD in people 
with diabetes mellitus and the characteristics associated with 
incontinence and storage lower urinary tract symptoms in this 
population.
research design and methods
Population and sample
The Townsville Hospital is a tertiary referral centre for the 
Northern Area of Queensland Health, Australia. The catchment 
covers 148,200 km2 with a population of 230,136. As the 
only public general hospital in Townsville, the hospital also 
functions as a local and regional centre. Patients can self-
refer to the multidisciplinary diabetes service, which includes 
endocrinologists, diabetes educators and a dietitian.
Patients with diabetes were invited to participate in the study if 
they were over 18 years old, attended the diabetes services at this 
hospital during two four-month periods between 2008 and 2009 
and were able to read and write in English.
Introduction
Diabetes mellitus is an international public health issue with 
prevalence rising exponentially in many countries. The disease 
results in considerable personal and economic burden on 
individuals, families and health services. Much of this burden 
relates to complications of diabetes and so it is important that 
these are investigated and treated. One such comorbidity that 
is not always recognised is urinary distress (UD), including 
irritation and incontinence. This short report provides 
information about the level of UD in people with diabetes and 
explores associated characteristics of incontinence and storage 
lower urinary tract symptoms.
Diabetes is a chronic disease arising from insulin production 
dysfunction or use and is more prevalent in older people. 
Poorly controlled diabetes over time can lead to nerve and 
vascular damage, with potential consequences of vision loss, limb 
amputation, renal impairment and cardio and cerebrovascular 
disease1. Diabetes is also commonly associated with obesity and 
urinary incontinence (UI). These negative health impacts on 
the individual will extend to an increased economic burden on 
both the individual and health care system. According to the 
Australian Institute of Health and Welfare, approximately 5% of 
the burden of disease in disability-adjusted life years in Australia 
in 1996 was attributed to diabetes. The direct costs of diabetes 
mellitus and its complications were estimated at $836 million 
in 2000–011. Diabetes is a National Health Priority Area as it 
contributes significantly to ill health, poor quality of life and 
premature death within the Australian population2. In 2003, 
diabetes was the eighth and tenth leading underlying cause of 
death in Australia among males (1,807) and females (1,582) 
respectively. It was also the fifth most frequently managed 
problem by general practitioners in Australia in 2003–04.
The prevalence of UI in different adult groups has been 
reported. The prevalence of UI in patients in hospital settings 
has been recorded as ranging from 10.5%3 to 22%4 to 43.4%5 
and in the general community the prevalence has been reported 
as ranging from 2%6 to 20%7 within Australia and up to 58%8 
elsewhere. Hence, there is much variation in the reported levels 
of UI both within and between clinical and community samples.
Given that there is a strong association between diabetes and 
UI there is a need to study populations with diabetes to identify 
which groups are at a higher risk of UI. A study in Turkey found 
that the prevalence of UI in women with diabetes (41.0%) was 
almost twice that of UI in women without diabetes (22.1%)9. 
Similarly, in a large study of over 900 participants that compared 
women with type 1 diabetes mellitus (T1DM) to women without 
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survey instrument
The survey included demographic and clinical questions as well 
as the Modified Urinary Distress Inventory Short Form (UDI-
6)14 modified from a previous version15. The UDI-6 comprises 
six items that measure: symptoms of urinary frequency; leakage 
related to feeling of urgency; leakage related to activity, coughing 
or sneezing; small amounts of leakage; difficulty emptying 
bladder and pain or discomfort in lower abdominal or genital 
area. The Urinary Distress Inventory (UDI) was scored on 
a Likert scale ranging from 0 to 3 equating to "not at all", 
"slightly", "moderately" and "greatly" respectively. Mean scores 
were calculated from the UDI-6. Higher scores indicated 
greater distress. Two subscales, comprising three items each, 
indicating "incontinence" and "irritation" were also calculated.
Characteristic Type 1
n=87
32%
Type 2
n=186
 68%
Total
n=273
 100%
Chi-square 
statistic (p)
Sex male (n=273) 45 (51.7) 89 (47.8) 134 (50.1) 0.36 (0.55)
Aged less than 40 years 41 (47.1) 19 (10.2) 60 (22.0) 47.1 (<0.001)
Body mass index (normal range 20–25) 27 (31.0) 21 (11.3) 48 (20.4) 13.9 (<0.001)
Duration of diabetes 10 years or less (n=254) 31(35.6) 90 (48.4) 121 (48.0) 3.9 (0.048)
Treatment of diabetes (n=268)
Diet only
Oral hypoglycaemic agents (OHA)
Insulin only
Insulin and OHAs
0 (0.0)
0 (0.0)
74 (85.1)
13 (14.9)
9 (5.0)
61 (33.7)
44 (24.3)
67 (37.0)
9 (3.3)
61 (22.8)
118 (44.0)
80 (29.9)
Statistical 
comparison not 
valid
Medications
Cardiovascular and/or renal medications
Antidepressants
28 (32.2)
2 (2.3)
97 (57.7)
11 (5.9)
125 (44.6)
13 (4.6)
9.8 (0.002)
FE=0.325 3
Surgical history
Urogynaecological surgery 1
Other 2
4 (4.6)
34 (39.1)
14 (7.5)
99 (53.2)
18 (6.6)
133 (47.7)
0.83 (0.442)
5.2 (0.022)
UDI
Frequency of urination Yes 48 (55.2) 132 (71.0) 180 (65.9) 6.6 (0.01)
Leakage of urine due to feelings of urgency Yes 25 (28.7) 80 (43.0) 105 (38.5) 5.1 (0.02)
Leakage of urine due to physical activity Yes 21 (24.1) 75 (40.3) 96 (35.2) 6.8 (0.01)
Small amounts of urine leakage Yes 19 (21.8) 70 (37.6) 89 (32.6) 6.7 (0.01)
Difficulty emptying bladder Yes 15 (17.2) 45 (24.2) 60 (22.0) 1.7 (0.20)
Pain or discomfort in lower abdomen or genital 
area Yes
15 (17.2) 44 (23.7) 59 (21.6) 1.4 (0.23)
Total irritation subscore yes 53 (60.9) 140 (75.3) 193 (70.7) 5.9 (0.02)
Total incontinence subscore yes 34 (39.1) 110 (59.1) 144 (52.7) 9.6 (<0.01)
Total UDI score yes 61 (70.1) 156 (83.9) 217 (79.5) 6.9 (0.01)
1 Includes gynaecological and/or caesarean section
2 Includes all other types of surgery
3 Fisher's exact used
Table 1. Comparison of demographic and clinical characteristics of respondents with T1DM and T2DM.
A u s t r a l i a n 	 a n d 	 N e w 	 Z e a l a n d 	 C o n t i n e n c e 	 J o u r n a l
83Volume	18	Number	3	–	Spring	2012
Ethical approval was obtained from the appropriate Human 
Research Ethics Committee. Paper-based surveys, handed to 
consenting participants at presentation to the service, were 
completed on site. Participation was anonymous.
Data management and analysis
Survey data were entered into an Excel spreadsheet and then 
transferred into the statistical software package: SPSS Windows 
version 14.0. Comparative analyses by diabetes type, age and sex; 
use Chi-square, t-tests, or Fisher’s exact tests, where appropriate. 
The alpha level was set at 0.05 for all statistical analyses. Body 
mass index was calculated using the formula mass (kilograms)/
height (metres)2. Age was categorised as less than or over 40 
years.
results
During the eight-month data collection period, 412 patients 
attended the clinic. Survey forms were returned by 314 patients 
and of these, 273/314 (89.6%) were complete and included 
in the analysis. About half the respondents were men and 
respondent mean (SD) age was 52.2 (25.8), range 19 to 89, years. 
Respondents with T1DM were younger and more likely to be 
in the healthy weight range than those with T2DM. Respondent 
characteristics by DM type are shown in Table 1.
UD was reported by 217/273 (79.5%) of respondents. Urinary 
symptoms were reported by 97/134 (72%) men and 120/139 
(86%) women (χ2=8.1, p=0.004). Respondents younger than 40 
years reported significantly less overall UD, mean (SD) score 
2.52 (3.11), compared to those aged 40 years or older mean (SD) 
3.40 (3.81); t 1,272=-2.65, p=0.008. Respondents with T2DM 
indicated greater distress in response to all individual items of 
the UDI-6 and overall UD was reported by 156/186 (83.9%) or 
respondents with T2DM compared to 61/87 (70.1%) of those 
with T1DM, χ2=6.9, p=0.01.
Men and women reported symptoms differently. The mean 
(SD) irritation sub-score subscale was 2.22 (2.1) for women 
and 1.54 (1.5) for men; t 1,272=9.6, p=0.002. The mean (SD) 
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incontinence subscale was 2.79 (2.6) for women and 0.67 (1.4) 
for men; t 1,272=67.7, p<0.001. Table 2 shows the different 
rates of symptoms, categorised as present or absent. Despite a 
lower mean score for the variables, men did report high levels 
of storage symptoms. For example, 89/134 (66.4%) reported 
frequency of urination, 33/134 (24.6%) reported leakage due to 
urgency and 24/134 (17.9%) reported difficulty emptying their 
bladders. Only two men reported a history of prostate surgery.
Discussion and recommendations
While this was a convenience sample, the ratio of T1DM, 
T2DM, sex ratio and age range suggests this is a representative 
sample of those who attend our diabetes services. The overall 
level of self-reported UD is alarmingly high, with over two-
thirds of both men and women reporting distress. These 
findings suggest that both male and female patients need to be 
screened for UD and, where detected, should be offered referral 
to a continence service for advice and treatment. It is important 
to use opportunistic screening for continence-related issues and 
nurses in the diabetes clinic are ideally placed to provide this 
opportunity.
Most studies relate to the nexus between UI and T2DM in 
women16,17. In men, prostatic enlargement may cause urinary 
symptoms such as frequency, urgency, hesitancy, dribbling 
and poor urinary stream. Prostatic health was not specifically 
evaluated in our survey except in the general question about 
past medical or surgical history. It warrants further investigation 
in men with diabetes. The high prevalence of UD in men with 
diabetes has not, to our knowledge, been previously reported 
in the literature. A recent general practice study reported a 
strong association between UI and diabetes in women but not 
in men18. The only significant relationship they found for men 
was between UI and heart failure. The only other study that 
reported urinary tract symptoms in relation to diabetes was a 
study of men in Finland. The authors reported that the risk 
of lower urinary tract symptoms increased significantly with, 
among other conditions, diabetes (OR 1.5, CI 1.1–2.2)13.
There are several limitations to our study. It was a cross-sectional 
study with a convenience sample identified at a large regional 
hospital and so may not represent all patients with diabetes. 
However, the clinic from where the sample was recruited 
functioned both as a tertiary referral clinic and as a "drop-in" 
Characteristic Male
n=134
(49.1%)
n (% within 
sex)
Female
n=139
(50.9%)
n (% within 
sex)
Total
n=273
 100%
Total n with 
symptom
Chi-square 
statistic (p)
UDI
Frequency of urination Yes 89 (66.4) 91 (65.5) 180 0.03 (0.87)
Leakage of urine due to feelings of urgency Yes 33 (24.6) 72 (51.8) 105 21.3 (<0.001)
Leakage of urine due to physical activity Yes 11 (8.2) 85 (61.2) 96 83.9 (<0.001)
Small amounts of urine leakage Yes 20 (14.9) 69 (49.6) 89 37.4 (<0.001)
Difficulty emptying bladder Yes 24 (17.9) 36 (25.9) 60 2.54 (0.11)
Pain or discomfort in lower abdomen or genital 
area Yes
16 (11.9) 43 (30.9) 59 14.5 (<0.001)
Total irritation subscore yes 93 (69.4) 100 (71.9) 193 0.21 (0.65)
Total incontinence subscore yes 43 (32.1) 101 (72.7) 144 45.1 (<0.001)
Total UDI score yes 97 (72.4) 120 (86.3) 217 8.1 (0.004)
Table 2. Comparison of reported symptoms of urinary distress as measured using the UDI in males and females Uniquely designed  
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clinic for the local population. Given its location in North 
Queensland, the client population includes representation from 
both urban and rural locations. We also did not control for Type 
I error inflation and as we performed a number of statistical 
tests, so some associations may be spurious.
In our study, UD was more strongly associated with T2DM. 
It is possible that the cause of UD may be indirectly related 
to diabetes with the relationship moderated by factors such 
as advancing age, obesity and glycaemic control. Glycaemic 
control and various diabetes complications were not surveyed. 
Further study will be needed to understand the underlying 
mechanism of UI and diabetes.
In conclusion, these data present a powerful case for the 
screening for UD in all patients with diabetes. UD can be 
debilitating and is often thought to predominantly affect women. 
We recommend that all adults, both male and female, attending 
diabetes services be screened for UI and storage symptoms and 
referred for follow-up if necessary.
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